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INTRODUCTION

By letter dated October 22, 1951, to the Enginecering and
Construction Division of the AEC Hanford Operations, Mr. Norman G.
Fuller, Chief, Real :state Branch of AEC Hanford Operations, requested
that the Geological Survey make capscity-flow test measurements to
determine the yield of wells in the upper Cold Creek area of the AEC

Hanford Reservetion environs.

Location of Area and wells

Cold Creek valley is in the south-central part of Washington
State, about LO miles east of Yakima. The area of artesian wells
occurs near the mutual comer of the Townships 12 and 13 N., Ranges
2y and 25 . (See plate 1.)

The wells involved are in an area about three (3) miles long
and one-half (1/2) mile wide in the upper half of the valley. They
are as follows:

(1) Ford well, Tract JJ-671 in the S¥{Nwi of section 25,
S Township 13 N., Range 2L @., 3/C mile south of the
northwest corner of Section 25, referred to in this
report as well 13/24-25F1.
(2) McGee well, Tract JJ-677 in the SwWiSwi Ni; of Section
30, Township 13 N., K. 25 E., about 300 feet north
of the center of the section, referred to in this

report as well 13/25-30Gl

Unpublished records subject to revision



(3) inyeart well, Tract JJ-607 in the NwiWi of Section
36, Towmship 13 N., Renge 2L E., 150 feet southeast
of the NW comer of Section 36, referred to in this
report as well 13/24-36D1.

(4) O'Brian well, Tract JJ-669 in the SWiNE} of Section 26,
Township 13 N., Range 24 E., referred to in this
report as well 13/2L-26G1.

(5) Brown well, Tract JJ-667 in the NWzSwi of Section 26,
Township 13 N., Range 24 E., 75 feet southeast of
the west quarter corner of Section 26, referred to
in this report as well 13/24-26Ml.

(6) Lemcke well, not requested in the flow-test, but
available as an observation well in the NWiSEX of
Section 27, Township 13 N., Range 24 E., referred

to in this report as well 13/2L-27K1.

Unpublished records subject to revision



+“ell -Numbering System
In this report, each well is designated by & symbol which
indicates its location according to the official rectangular survey
of public lande. For example, the symbol 13/24-25El refers to a well
in sec. 25, T. 13 N., R. 24 E. The letter after the section number
refers to a Li0-acre subdivision of the section according to the

following diagram and the number one (1) indicates that it was the

£
=

H P

first well visited in that particular LO-acre tract. The townships
are north from the Willamette base line and the ranges are east of
the Willamette meridian.

Unpublished records subject to revision



DESCRIPTION OF TESTS

Rectangular welrs having end contractions were designed for each
well from theoretical flow calculations. A 90% V-notch weir was
designed to measure the stream flowing from the lesk in the Ford well
(13/24-25E1) (pls. 8 to 11). weirs were built by the General Flectric Co.

Zach welr was placed on a timber foundation. After the weirs had
besn levelaed, vertical tape geges were fastened to one side of the weir
boxes approximately five feet back from the weir plate. The gages were
adjusted to read zero when the water was level with the crest of the
wair plate.

~ach weir was placed within a few feet of its respective well
except the one for the Ford well (13/2L-25E1). The closest convenient
location for this weir was about 1,000 feet due south of the well with
the water being taken from a standbox on a 10-inch irrigation pipe line
from the well (pl. 2). The leak from the Ford well was msasured by
a weir on thes surface about 200 feet southeast of the well.

The Brown well (13/2,-2641) and the Lemcke well (13/2L4-27K1),
having static water levels considerably below the land surface, were
ugsed as observation wells during the tests. 4 Stevens automatic water-
level recorder and a Friez automatic water-level recorder were placed
in operation on the Lemcke well (13/24-27K1) and the Brown well
(13/24-26M1), respectively (pl. 3). At various times during the tests
the water levels in those wells were measured with a hand tape to ch:-ck

the accuracy of the recorders.
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The altitudes for the discharge point or measuring point ¢l the
wells were establishcod by running spirit levels of third-order accuracy
from the U. 3. Coast and Geodetic Survey bench marks (shown on pl. 1).

The altitudes of the water level, or hydrostatic pressure level, in
the wells on November 28, 1951, (prior to tests) were found to be
1,003.62 feet in well 13/24-36D1; 1,000.72 feet in well 13/25-30G1;
1,005.79 feet in well 13/2L-26Ml; 1,005.98 feet in weil 13/2L4-2TK1;
962,20 feet in well 13/21-25¢1 (well casing leaking 500+ gallons per

minute), and 985.7.L feet for well 13/2L-26G1.

LGalculations

The Francis formula, <= 3.33 (L-0.2H) 113/2, for weirs having
end contractions was used te oompute the flow from wells tested.

-xplanation of terms used in the Francis formula are as follows:

“m flow in cubic feet per second.

"= actual length of weir crest in fect.

He head on veir crest in feet (gage reading).

3.33 « coefficient of discharge developed by Francis.,

The welirs were deosipgned so that the velocity of the water's
approach to the weir plate was negligible, therefore, it was unncces-
sary to make a corrcction for it.

Tlo. from the Ford uell (13/2L-25'1) leak was couputed {rom
the ‘errula, . = .53 o2 for a 90° V-notch weir.

These formulas are comwnonly accepted as piving results [{ron properly
aesipned weire corrcet to within 13 percent. cir. uscd for those
tests werc designed and bullt according to the accepted t::ethcd‘.‘?/

a/ .8.G. . ater-lopply ance Irrigation paper no. 200, .eir .xperiments,
Coefficients, and “ormulas, p. Lh.



Teats

The discharpe measurements were started November 28, 1951,
after measurements of shut-in pressure had been made at all the flowing
wells and the recorders started on the observation wells.

Each well in succession was allowed to flow separsately for 2l
hours. During the test of each well, readings in feet sbove land
surfece were made of the shut-in pressure in the othar threc wells.

From 15 to 30 minutes after each well had been opened the flow
stabilized and remalned fairly constant throughout the test. Only
the Ford well (13/2L-2571) showed any great variation in discharge,
probebly due to the loakage flowing from a casing break, reported
to be about SO feet below the surface.

After the end of the individual tests all the wells were opened
together and allowed to flow simultanecusly for L& hours. The measuremen ts
show that a slight decline in flow discharge occurred in sach well
during the L8-hour test. Toward the end of the L8-houwr test the discharge
of the wells apparently, was still subsiding slightly.

The graphe showing the fluctuations of the water level recorded in
the Brown well (13/24-26M1) and Lemcke well (13/24~27K1) during the

tests are shown on plates ! and 5,

Unpublished records subject to revision



CONCLUSION

The following table is a summary of the flow data given in Table 1.

Summary of Flow Data of Celd Creek Yells

Measurement at end of 25 hours

Heasurement at snd of LB hours

Wells flowing separstely All wells flowing simulteneously
Jall No. Date  Hour Gpm  Well No. Date Hour Gpm
13/25-3001 12/ 1/57 3:07 P 919  13/25-3061 12/ 5/51 3:00P 903
13/24-3610 11/29/51 12:53 P 386  13/24~36D1 12/ 5/51 2:50 P 377

13/24-25E1%11/30~51 1150 P 1,043.5

13/24-2661 12/ 3/51 10125 4 126

13/2k-2582* 12/ S/51 2140 P 1,0L6
13/24h-26GL 12/ 5/51 2:28 P 115

Total flow,

2,47h.5

2,hl3

*Flow from well plus leak (2 welr measurements combined).

Unpublished records subject to revision



Appendix I
History of wells

This history is compiled from the files of the U. S. Geological
Survey largely from notes made by George C. Taylor, Jr., in 19L3.

Of the six (6) wells tapping the artesian zone in the Columbia
River basalt below the upper Cold Creek valley only four (L) are now,
December 1951, flowing at the land surface. Thaey are (1) 13/25-30G1,
(2) 13/2l~25E1, (3) 13/24-36mM, (L) 13/24-26Gl. The other two welle,
13/24-26M1 and -27K1, formerly flowed but their water levels have
aince declined to a lewel below the land surface.

The first well drilled in the area was the Brown well (13/2L4-26M1)
in October, 1918 (by N. C. Jarmsen Drilling Ce.). It is reported to
have had s water-pressure level about 92 feet above land surface when
drilled. In March 1943, Taylor measured a water level of 26.15 feet
below land sarface. The water level was 4O.L feat below land surface
on Kovember 28, 195)1. The drillerte log of the Brown well is given
in table 3.

The Lemcke well (13/2,-27X1) was drilled in 1921 (driller unknown)
and originally had a water-pressure level approximately 23 feet above
land surface. On November 28, 1951, the water level was 86.7 feet
belew land surface.

The O'Brian well (13/2L-26G1) was drilled in 1922 by N. C. Jannsen
Drilling Co. (pl. 6). In March 1942, Taylor measured a water level of
16.6 feet above land surface. On November 28, 1951, water level was
13.5 feet above land surface. The O'Brian well may be partially

plugged or obstructed.
Unpublished records subject to revision
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Appendix II
Tabtulated Information

Table 1 1e a description of wells in the areca.

Table 2 gives the discharg: measurement mace for each of the four
flowing wells and the altitude of water levels measured with

2 hand tape in the observation wells.

Table 3 contains the drillers' logs for wclls 13/2L-26i1,
13/2L-36D1, 13/2L4~25-1, and 13/25-30G1.

Teble i gives chemical analyses (made by the Geologiocal Survey) of
water from welle 13/2-20G1, 13/25-3061, 13/2L-25E1, and
13/24~36D1.

Plates § through 1l are drawings of the weirs and gages used in

the tests.

Unpublished recorcs cubject to revieion
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Table 3.~ Jirillers! Logs of the «ells

13/2i-25i'L. Formerly Jerry Ford. Drilled by George hcott, august 1925

Thickness Deptn

i al

vaterials (feet) (feet)
\( 011 (ClaY) . - L] - L - * L] L] . - . L] . - . - L] 16 ].6
Gravel, dirty, some boulders . . . . « « ¢ « . 157 173
Basalt, black and gray, hard . . « « « « ¢« .+ & 322 )95

“hale, blue, sticky, and blue sandy shale,
4O feet of coarse granite sand, some brownish

shale on top 6f YOCK ¢ ¢ « o ¢ ¢ ¢ « o o & & 130 625
Bagalt, hard, water-bearing, flow gradually

increased to 285 gpm .+ . . 4 0 ¢ 0 4 e 0 o o 23 6L8
~=-=—=~  no water increase . . . ¢ « o . ¢ o o 68 716
""" ’m®m0‘acnoo.0.-ucuo 2 718
------ , water increaaed from 265 gpm to 13 lbs.

pressure on 7%-inch diameter orifice flow

meter, water increased to last of drilling . 59 i

Cased to 55? Teet Witk Y®-inch, 35-pound Line pipe, LO-1nch hole.

13/2L-26M1. Formerly Archie Brown. Drilled by N. C. Jannsen Drilling
Co., Cctober 1918

SOLL o v« e e 6 e v e s 8 s e e e et e s e e . k3] &
Gravel and boUlders « ¢ « + o o « o ¢ o ¢ o o 172 180
Bagalt, hard . « ¢ « ¢ ¢ ¢ o ¢ o o o o o s o « o 2&7 Le7
Cmty, w‘tﬁr‘mmng © ¢ e & e o & s o e & 5 e b27§
Notrepor‘bed....---....-.--... SO% 1'78
SANABLONE «v « ¢ o o o o o ¢ ¢ ¢ o o o v o o o s 1l L92
Shale, DIUE .« & & ¢ ¢ ¢ ¢ ¢ ¢ o o o o o o o o o 75 567
SANA o v + o ¢ 6 ¢ o e e 6 o e o e s e e e e e 5 573
Fhaley, DLUE + ¢ ¢ ¢ o « ¢ « ¢ ¢ « o o o o o o o 10 563
'hale, DIOWI ¢ ¢« o ¢ o ¢ ¢ o o o ¢ o o o o o « @ 9 592

hale, green . o e e 4 e e e e e e e e e e & €98
Rasalt, hon@yromboa, water=tesring o o o ¢ o o . 70 566

tronpg?wa broke in at 6ot feet, 7()’bs. Pressur .

Unpublished records subject to revision



Table 3.~ Drillers' Logs ofthe wWells - Continued

13/24-36D1.~ Wormerly 'i. R. rnyeart.

Drilling Co., November 1922

Drilled by N. C. Jamnsen

Materials

Thickness Depth

(feet)

(feet)

Soil and hardpan
gravel . ¢+ o o o
Cand and clay .
Gravel . « . « «
Basalt, black .

Blue clay . . .
Rlack basalt . .
Sand . . . . . &
Sand and gravel
Glue basalt . .
Soft (material)
Fine sand
- “hite, coarse sand
Sand . . . . . . .
Fine sand
Giray basalt
Soft conglomerate

- . . .

¢« o & e

- - -

Yellow clay, sticky

e ® o ¢ @

L]
L
.
L4
*
.
.
.
.
.
.

L] . . - - L] L ) * » . * L ] . . L] L]

Gray basalt, fractured

Black basalt, hard
Gray basalt . . .

Black sand formation

Gray basalt

Blue basalt . . .
Cray basalt . . .

Gray rock similar to
':’v'hit@&ihd-o........

Smd « O & & ° e & & & & ¢ o &

L . - L] . L] . .
® & o & o+ v v @
. L 4 . . . . - .
« e & ¢ o o s ¢
« @« o & © e ¢ ¢
L . - . L4 . L] L
e & & o e © &
e & s ® e o o o
¢« ¢ & s e e e e
L L) * . . L . L]
e ¢ e ¢ & @ e
e e ® & + o o o
e & ¢ ¢ o & o =
® o & e o o & o
* o s 0 o o ¢ =
L4 * . . - L4 . .
. . . . . . . .

¢ ¢ e e o

{(bad crevice at

. .
L -
L *
L] -
san

L] L] . .

ro

S&nd and clay ¢ o o o & e o

Gray water sand

ck

. - . *

¢ e e ®

(1 « e @

e e e o

e o e e

* e e &
. . .
« ® o
e @

. . = . L] ¢ & e

(water raised to within 30 't of

Blue clay . « . .
Sand and clay .
Clay « o« o« ¢« ¢«
Sand and clay
Gand . . . . o
clay « « . .

Tand . . . .
Clay . « « « &

» % a + a

1

*
.
.
.
[
.
*
.

®t & & 8 ° * e o

(vater comes within

Sand and clay .

3

.
15

.

¢ o

e & & v @

1

s ® e ¢ e .

Clay, bluc, sticky . . « . .

Brown clay anc petrified wood

. - L d Ll -
- . * .
- L] - » .
. - * L] .
L3 . . . .
. . . .
« - . o -
of top)

. * L] .

- » . . .

-

Green shale (water (lowing over casing
Smd L] L] L] . L] L] L] . . . L4 .

.« o
. o
« e
e *
« o
. »
. .
e o
e« o
¢ o
L}
e o
v
.
« «
e
. »
e o
“
557
¢ e
o o
¢ o
.« o
e e
o
L) .
LI}
e o
. .
.

)

. .
« .
. .
.
-
. e
.
.
. .
.
3-is
> .

« *
* .
* €
. .
. L]
L] -
L] L]
- -
L] .
* -
L] L]
- -
- -
- -
- -
- .
- .
. .
ft)
. L4
- .
. .
. -
. L
. .
* L
. .
* L
. .
. [
- .
. .
e .
. .
L] .
.
..
. .
L L ]
. L]
* -
P )
. -

10
50
66
23
165
59
10
1L

2
15
69

7

5
1
1
b
19
2k
35
103
29
3
9
19

10

60
126
151
316
375
365
399
LO2
L17
L86
L93
L9386
L99
500
SOl
523
5L7
582
685
Tk
717
726
74L5
828
833
8L2
650
£5%
668

872
&2
890
By
200
91k
923
926

936
L2
951
961
963
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Table 3.- Irillers! Loges of the iells ~ Continucd

13/24-36D1 - Continued

“Thickness Lepth

Haterials (feet) (feet)

Black basalt, hard, fractured (struck a small
scam in rock at 973 ft and flow increased
from about 1f to 25 gpm. Before reaching base

of this member, {low had increased to 50 gpm) . . 93 1,056
Soft 8@8M OF CTEVICE ¢ « & o ¢ o « o ¢ o o o o o o« o 1 1,057
Hard Stre@k « « « o « o o o s o 4 bt e o000 1 1,058
SOfL BEIBEK  + ¢ o ¢« o ¢ o 5 6 o s 6 6 6 06 5 s e o » 1,058
Hard stre@k . « ¢ ¢ « ¢ ¢ o o o o o « o o s s s o o 15 1,060
Basalt, hard, crevices « « ¢« ¢« ¢« ¢ ¢ 4 ¢ o ¢ ¢ o o 22 1,082
Basalt, honeycombed (heavy flow of water) . . . . . 2 1,064
Hawround s ® 8 s 6 e 8 & e 8 o ¢ e & s e & o & e 1].,05“)'
Basalt with some petrified wood . . . . « . ¢« ¢ & & 3 1,088

Basalt, wood, and a little green shale (water got
so strong at 1,092 ft that tools would not
drop any further) « « « o o o o o o o o o o o o o L 1,092
935 ft Li-inch casing (inside of larger casing at top of hole).

Inpublished records subject toc revicion
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Table 3.- Drillers' Logs of the wells - Continued

13/25-30Gl. Formerly C. L. McGee. Drilled by Frank R. Lawson,

April 1927

Materials Thickness Depth
(feet) (feet)
"Surface" - L ] . L] L] * L] L ] . L2 L] . L] - L 3 . . - L ] 22 22
Clay and Doulders . « « ¢ o o ¢ « o o & « o & 316 338
Clay, blue, green, and yellow . « « « o « o o« & 240 578
Basalt, black, with soft seams . . . « « « . & 3l 612
Clay, blue, hard and sandy . . « « « « « « o & 10 622
Clay, sticky, blue and variegated . . . . . . . 22 6uly
Clay, sticky, Dlue . « « o « ¢ o « ¢ o « « « o 26 670
Shale, soft, with "soapstone float" . . . . . . 10 680
Rock, water-bearing . . « « o o ¢« « o o ¢ o« o 25 705
Basalt, black, increase in water flow . . . . . 115 820
Basalt, broken, increase in water flow . . . . 4 624
Clay, soft, with "broken rock" (no water) . . . 26 850
"Lake bed with wood,® layers of green clay . . 10 860

Besalt, black and broken, increase in flow of
WEBLBE . ¢ ¢ ¢ ¢ e o ¢ 2 ¢ e ¢ o 0 o & @ o 65 925

Basalt, hard, black . . . ¢« . ¢« + « ¢ ¢ o « o 25 950
Basalt, black and "broken," increasec in

flow Of WBEBY « « « v o « ¢ ¢ o o o o o o oo 25 975
Basalt, broken, increase in flow of water . . . 15 990
Basalt, DIroken . . « o o o ¢ « o ¢ « o « ¢ o . 8 998
Sand, fine, "heavy flow" of water . « « « « + « 1 999
Porous rock, "heavy f{low" of water . . . . . . 100 1,100
Sand, fIN6 o o o « o o s o o s o s o o s s s s 10 1,110

Unpublished records subject te revision
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Table li.~ Chemical Ana%xaea of the Ground Water for the Flow-Tested Wells
Analyses -b} Geological Survey, United States Department of the

Interior, (Parts per million, except for last four items)
oll namber (U.o.a.f‘f.) . -30G ~25E -Z0D
falt Lake City Lab.no. 7868 7869 7870 7871
Date of collection 12/1/51 12/1/51 11/30/51 11/29/51
"1lica (54C5) 60 62 65 6l
Iron (Fe) (Sol) .06 .02 .02 .03
Calcium (Ca) 20 17 19 18
tagnesium (Mg) 12 9.4 12 11
Sodium (Na) 27 30 27 29
Potagsium (K) 6.7 9.9 8.5 6.7
langanese (Mn) Total .00 .00 .00 .00
Bicarbonate (HCO3) 193 181 189 184
Sulf#te (501,) 1.5 1.6 1.8 1.6
Chloride (Cl) 5.5 L.& 5.8 Sely
Fluoride (F) .5 6 .5 .6
Nitrate (NO3) 0 .1 .1 .1
Boron (B) .07 .05 .06 .07
M ssolved solids:
sum - ppm 226 225 233 227
- toM/acft 031 nBl ¢32 |3}-
Hardness as CaCO,
Total, . 99 81 97 Q0
Noncarbonate, 0 G 0 0
Specific conductance
(Micromhos at 25°C) 292 277 215 277
Percent sodium 35 L 35 39
pH 7.6 7.8 7.8 7.7
Temperature, °F The5
(when sa;pled) 68 80.5 7h. ¢

Unpublished records subjcct to revision










































